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MEMORANDUM 
 
SUBJECT: Libby Golf Course Exposures 
 
FROM: Paul R. Peronard 
  On Scene Coordinator 
   
TO:  Interested Parties 
 
Below is a series of very preliminary cancer risk calculations for CVCC golf course workers.  The 
calculations are based on some strawman scenarios, using different datasets and risk models to 
estimate exposure and risk.  The first set of calculations is based on direct exposure data collected 
from CVCC golf course workers in the Spring of 2005.  These were full period samples collected 
from workers over the course of one work day.  Depending on the risk model used, risk calculations 
range from mid 10E-06 to low 10E-05, assuming no other exposures to Libby amphibole (LA).  An 
advantage of using this dataset for risk estimations is that it represents a direct measurement of full 
period exposures during real time activities at the golf course.  A significant disadvantage is limited 
representativeness with respect to seasonal variation (data were collected on a single day and 
exposure would occur over the course of the season), as well as the small number of samples in the 
set.  Also, the data represent an average exposure and as such do not represent a Reasonable 
Maximum Exposure (RME) estimate.  Use of another parameter (such as the 95% upper confidence 
limit) for the exposure point concentration estimate could increase the risk calculations by perhaps an 
order of magnitude or more.] – this applies to all of the datasets.   
 
In comparison to the first set of calculations, the other two sets of calculations use 1) a different 
exposure point concentration estimate derived from the mowing data based on the most recent round 
of outdoor ABS, and 2) a shorter exposure time (hours/day) to account for the fact that a golf course 
worker would not be expected to spend the entire workday mowing.  An advantage of using this 
dataset is improved temporal representativeness (data were collected over a three month period and 
will soon be updated with the Spring ABS work).  A disadvantage is limited comparability between 
outdoor ABS conditions and CVCC conditions.  Note that if all the outdoor ABS data are used (i.e., 
raking and digging as well as mowing) to estimate the exposure point concentration, then exposure 
estimates, as well as risk estimates, can increase by an  a factor  of 3 or more.  Again, an RME type 
calculation would likely move the calculations up to a 10E-2. 
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None of these sets of calculations accounts for uncertainty in the risk models, nor considers non-
cancer endpoints.  It should be noted that a similar range of risk estimates can be derived for 
exposures associated with disturbance of outdoor soils at individual residential properties in Libby as 
well.   
 
Table Nomenclature: 
 
Bin A-  Non-detect by PLM, no visible vermiculite 
 
Bin A+  Non-detect by PLM, visible vermiculite present 
 
Bin B1  LA detected but reported at <0.2% 
 
Bin B2  LA reported 0.2% <   [LA] < 1.0% 
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